Seminatural grasslands i.e. the floodplain meadows, seashore meadows, wooded meadows, dry meadows, wooded pastures are the very traditional part of Estonian landscapes, which play an important role in the appearance of the landscape in general and also serve as an important habitat for many plant and animal species.
Introduction
Due to the climate conditions, there are no natural grasslands in Estonia such as prairie in North America, pampas in South America, puszta in Hungary and steppe in southern Russia. This means that without continuous human activities there would be no typical Estonian landscape with open areas as inseparable parts: fields, pastures and meadows. A significant and most valuable part of open landscapes in terms of both nature protection and recreation are seminatural grasslands, the largest of them and most important types of landscape are coastal meadows, floodplain meadows, dry meadows and wooded meadows.
Seminatural grasslands are the oldest anthropogenic biological communities in Estonia, which have developed during a long period by scythe, axe, fire and grazing (Ehrlich, Habicht, 2001; Luhamaa et al., 2001) . They require constant management in order to survive: mowing, grazing, brush cutting, etc. The above named seminatural grasslands are called seminatural because unlike cultural grasslands where cultivated hay is seeded and fertilised, species of natural grass plants grow on seminatural grasslands and are not fertilised. Just moderate human activity, which is mainly mowing and grazing, will ensure preservation of seminatural grasslands. Without any human impact, grasslands would start rapidly overgrowing and will lose their species diversity, and their aesthetic and recreational value. The same will happen in the event of excessively intense human impact where grasslands become cultivated and values characteristic of seminatural grasslands disappear.
Seminatural grasslands attained the maximum surface area at the end of the 19th century and early in the 20 th century, covering nearly 2 million hectares then. That area started to diminish in the first half of the 20 th century in connection with transition from extensive to intensive agriculture (Ehrlich, Habicht, 2001) . Seminatural grasslands started to disappear especially fast after World War II, due to the diminishing of cattle breeding and collectivisation, as a result of which households lost interest in manually mowing small pieces of land. Mechanisation of collective agriculture accelerated the disappearance of seminatural grasslands because large plots of cultivated grasslands were more suitable for machine mowing, which, in addition to that they are easier to mow by machines, have also higher yields. The fast decrease in the area of seminatural grasslands as a result of the intensification of agricultural production was typical not only for Estonia but has happened virtually all over the world.
In 1992, the Council Directive on the conservation of natural habitats and of wild fauna and flora was adopted in the European Union (Council Directive 92/43/EEC of 21 May 1992), according to which seminatural grasslands are valuable and endangered habitats. From the point of view of nature conservation, the seminatural grasslands are considered valuable primarily due to the extraordinary diversity of life there (Ehrlich, Habicht, 2001 ). Many endangered and protected plant, animal and fungi species are associated only with seminatural grasslands (Palo, 1996; Pedmanson et al., 1997; Kukk and Kull, 1997) .
The primary reason for the diminishing area of seminatural grasslands is their insufficient management. To preserve seminatural grasslands they need to be maintained annually, which, as a rule, is not cost-effective. Hence, seminatural grasslands cannot without special measures compete with cultivated grasslands, because they have lower hay yields and higher production costs. To preserve seminatural grasslands a support system is required, without which seminatural grasslands would disappear rapidly from the landscape.
In Estonia, support for the management of seminatural grasslands is paid by the Estonian Agricultural Registers and Information Board (ARIB) and the Environmental Board. The support rates vary across types of seminatural grassland and activities planned there (maintenance or restoration). The support payments, however, may cover not all maintenance and restoration costs, and in the latter case, the principle is applied that the cost depends on the period during which the grasslands have not been maintained. Hence, the longer the grassland has not been maintained, the more expensive its restoration is because in that case mowing is preceded by brushwood cutting, which has a much higher per hectare cost. Moreover, the maintenance of seminatural grasslands during a couple of years after the restoration is also more expensive than normally.
For example, in 2012, applications for the maintenance support were lodged for 26,576 hectares of seminatural grassland only, which is a very small figure compared to 1.8 million hectares at the beginning of the 20 th century. Though it is probably unrealistic to restore all the previous seminatural grasslands, the establishment of the maintenance support rates and the aid eligible area (and hence also maintenance) should take into consideration the actual population demand for seminatural grasslands as a valuable environmental good. This paper seeks to find out the Estonian adult population's demand for seminatural grasslands as an environmental good and through this the monetary equivalent of their non-market value.
The authors of this paper hypothesise that demand of the Estonian adult population for the maintenance of seminatural grasslands is higher than the area of seminatural grasslands currently maintained and restored under the current support system.
To test the hypothesis, they try to calculate demand of the Estonian adult population for seminatural grasslands. Considering that seminatural grasslands are a non-market environmental good, a contingent valuation method based study was conducted among a representative sample of Estonian adult population to find out the monetary equivalent of their value. A questionnaire was designed, where the respondents were asked to answer how much they are willing to pay annually for the preservation of seminatural grasslands. Based on the answers, a demand curve of Estonian adult population was drafted and with the help of the consumer surplus, an aggregate demand curve for seminatural grasslands was calculated. Additionally, they were asked to answer the questions that show their attitude toward seminatural grasslands, and fill in their gender, age, education and income level to investigate the effect of these indicators on the willingness to pay.
Since the respondents' willingness to pay represents a hypothetical payment made in a fictitious environment, then in order to minimise unrealistic willingness-to-pay amounts, this has been addressed in this questionnaire. The respondents were asked to mark the amount for the maintenance of seminatural grasslands as truthfully as possible, taking into consideration their possibilities, notwithstanding that it is a hypothetical situation and does not presume any direct payment.
The body of the paper comprises two interlinked sections. First, an overview of the distribution, value and protection of Estonian seminatural habitats is provided. The second part is about the survey conducted by the authors to find out the monetary equivalent of the non-market value of Estonian seminatural habitats and aggregate demand of Estonian adult population for seminatural habitats as an environmental good. The paper concludes with a summary and findings.
Distribution, value and protection of Estonian seminatural grasslands 2.1. Definitions
Seminatural grasslands are areas of natural biota, which have been continuously mown or used as pasture. These are areas where natural vegetation has been preserved and human activity is mainly limited to mowing or grazing livestock, more seldom burning off dead grass. At the same time, fertilisers, sowing or ploughing are not used. Seminatural grasslands are also called heritage communities, since they have been influenced by our ancestors during a long period and human activity has been carried on from generation to generation. The image and values of heritage communities have developed by considerate management in respect to the nature during a long period. Like the name says, these are seminatural habitats, i.e. natural conditions and human activities both have a significant role. When the latter stops, the previously maintained areas grow into shrubs and woods (Kusmin et al., 2011) .
Seminatural grasslands differ from cultivated grasslands primarily by the initial natural diversity and extent of human activity. Contrary to seminatural grasslands, original natural vegetation has not survived in cultivated grasslands; it has been extensively altered by fertilisation, ploughing and land improvement. Though both of the grasslands are anthropogenic, cultivated grasslands have significantly stronger human influence (e.g. tillage). Cultivated communities also start developing toward natural habitats when human activity there stops (Tiina Talvi, Tõnu Talvi 2012, 3) .
Seminatural grasslands are grouped according to humidity, soil structure or land use type. We know the following seminatural grasslands: wooded meadows and wooded pastures, floodplain meadows or flooded meadows, coastal meadows, dry meadows or alvars, grasslands on mineral soil and marsh meadows (Kusmin et al., 2011) .
Distribution of seminatural grasslands
There are different estimates of the total area of Estonian seminatural grasslands and their regional distribution. A reason for that may be mainly insufficient source data or variability in different databases, as well as different meadow classifications. Similarly, different databases provide different evaluations of low-value (extensively overgrown) and high-value (maintained or high potential for maintenance) areas of seminatural grasslands. The main sources on the area of distribution of seminatural grasslands are the Estonian Seminatural Community Conservation Association's database, Estonian Fund for Nature's nature conservation projects database, Natura 2000 database, land cadastre, and data of agricultural censuses (Kukk et al., 2004) .
The seminatural areas according to the European Council Habitats Directive are estimated to total at 130,000 hectares in Estonia; including 60-70% are of high value. Such figure was received by summing up the results of the Estonian Seminatural Community Conservation Association's database and of the Natura database, since these two databases coincide in the extent of less than 5%. The outcome has been adjusted with an expert assessment. The seminatural habitats were counted the most in Läänemaa and Saaremaa, in each approximately 24,000-26,000 hectares, and the least in Järvamaa, Ida-Virumaa and Põlvamaa, where the area of seminatural habitats is smaller than 2,000 hectares. However, an insufficient inventory has been made of grasslands in these counties and therefore the actual area might be slightly bigger. In the Habitats Directive, the concept of seminatural grassland covers more areas than only coastal meadows, grasslands on mineral soil, floodplain meadows, wooded meadows, marsh meadows and wooded pastures. Speaking only of the latter, their total area is approximately 81,000 hectares, including 60-70% of them valuable (Ibid.).
With the largest area in Estonia are floodplain meadows, which according to the Estonian Seminatural Community Conservation Association's database, Natura database and based on the expert assessment, cover approximately 20,000 hectares, 80% of which are of high value. Floodplain meadows are followed by coastal meadows with 18,000 hectares, 70% are regarded as high-value meadows. Dry meadows or alvars in Estonia can be found on 15,000 hectares, and 70% of them are considered valuable. Wooded meadows are the best-inventoried habitats, whereas they are found on approximately 8,000 hectares in Estonia (Ibid.). Their value, however, is disputable since probably a large share of this area is quite overgrown in reality. The area of wooded meadows is also suggested to be only 500 hectares, which include only mown and valuable wooded meadows (Paal 1998 (Paal , 1040 .
The area of seminatural grasslands peaked at the end of the 19 th century and early in the 20 th century, when they covered approximately 40% of the Estonian territory. Especially widespread were wooded meadows, grazed alvars and coastal meadows in West-Estonian coastal areas and islands. With agricultural development, the share of cultivated grasslands increased since new equipment came into use and land improvements were made. This quickened essentially the disappearance of seminatural grasslands in the 20 th century. Depending on the application, meadows were turned into cultivated grasslands, arable land or forests. The neglected wooded meadows grew into mixed forests, coastal and floodplain meadows grew into reeds and bushes, alvars turned into dense juniper shrublands, and marsh meadows mostly grew into birch woods. The remaining seminatural grasslands continue overgrowing without management (Tiina Talvi, Tõnu Talvi, 2012, 5-6) . The dynamics of seminatural grasslands is described in Figure 1 . If to speak only of maintained seminatural grasslands that are in a good condition, then the figures are considerably smaller. According to ARIB, in 2012, applications for support for the maintenance of seminatural grasslands were submitted with regard to 26,576 hectares.
Disappearance of seminatural grasslands can be avoided by their competent management and insufficient amounts of support are available for the restoration and maintenance works.
Value of seminatural grasslands
Some types of seminatural grasslands have been mentioned as threatened habitats in the European Union Habitat Directive, whereas the main aim of the Directive is to contribute towards biodiversity, conservation of threatened species of fauna and flora, and their natural habitats (Council Directive 92/43/EMÜ).
Seminatural grasslands have a very high diversity of species. 40% (603 species) of all vascular plants growing in Estonia have been found in Estonian wooded meadows and one third of the directory of protected species are growing only on wooded meadows (Kukk et al. 2004, 73) . In order to value the natural and cultural heritage of wooded meadows, at the initiative of the Estonian Seminatural Community Conservation Association, eight Estonian wooded meadows (Laelatu, Kalli-Nedrema, Mäepea, Allika, Tagamõisa, Loode, Koiva and Halliste) were inscribed on the UNESCO (United Nations Educational, Scientific and Cultural Organization) world heritage tentative list (Wooded meadows..., 2004) .
The diversity of species is spectacular also in floodplain meadows, where 350 species of vascular plants are growing, and in coastal meadows and alvars, where respectively 290 and 263 species of vascular plants can be found, many of which are rare (Kukk et al. 2004, 74-76) . In global scales, the small-scale diversity of species of Estonian seminatural habitats is very big: in addition to wooded meadows (76 species per square metre), 49 species per 1 square metre have been counted on alvars, 35 on coastal meadows and 39 on floodplain meadows. Diversity can be seen also in landscapes: in seminatural habitats, natural areas harmonically alternate with anthropogenic ones (Pärtel, 2003, 11 1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 thousand ha seminatural grasslands wooded meadows grasslands are also a significant part of cultural heritage (Kukk et al. 2004, 179) . Aesthetic and recreational values are not less important either. Being a stopover for migratory birds, grasslands attract numerous bird watchers from Estonia as well as from afar (Gren et al., 1997, 12) .
Directly economically beneficial values such as, for example, products of animals grazed on seminatural grasslands, cannot be ignored either. Free-range animal products are increasingly more valued in food industry. Owing to that, the situation of seminatural grasslands has started to improve in some regions. For example, in Spain where the well-known Iberian pigs roam freely outdoors and thereby contribute to the maintenance of grasslands (Hopkins, 2009) . Seminatural grasslands can be well used in organic production, which today is growing increasingly more popular among both producers and consumers.
The value of seminatural habitats might be revealed also in using them for bioenergy production. Without respect to logical obstacles or alternative uses of biomass, 2% of Estonia's primary energy consumption could be replaced by bioenergy that comes from seminatural habitats. The biomass energy throughput depends on the type of seminatural grassland. With the greatest potential for biomass production among Estonian seminatural grasslands are floodplain meadows where annual average dry biomass yield per hectare is 5.7 tonnes, while the same indicator from wooded meadows is 1.6. The use of biomass for energy production would provide a motive for mowing seminatural grasslands and in that way, for their more extensive management (Heinsoo et al., 2010) .
So far, the value of seminatural grasslands has been studied mainly in the context of related biological species. Their use value has been explored less and their non-use value even to a lesser extent.
Protection of seminatural grasslands
Being a European Union member, protection of Estonian seminatural grasslands is concerned with European Union policies. The first piece of legislation historically which promotes protection of meadows was The Birds Directive of 1979. One aim of the Directive is to protect birds' habitats and hence it quite directly concerns the meadows. The Habitats Directive of 1992 is more concerned with the protection of seminatural grasslands: as a result, the Natura 2000 network of valuable and threatened habitats was established. Thanks to the Habitats Directive, the European Union member states can apply from the common budget of the Union for co-financing for the protection of threatened habitats. Additionally, the European Union requires the member states to work out agricultural environment programmes to make agriculture more protective of the nature. Many such programmes contain also measures for the management of meadows (Kukk et al., 2004) . A rural development plan has been developed in Estonia, where one focus is on making the management of seminatural grasslands more effective (Eesti maaelu arengukava... 2012). Protection of seminatural grasslands presumes their restoration and maintenance.
Protection of seminatural grasslands means preservation of human activity favourable to the nature, which would have a positive effect on the diversity and aesthetic value of grasslands. Human activity should be just enough: excessive human activity would spoil seminatural habitats and where human activity is absent, meadows gradually overgrow and disappear. Of primary importance in the protection of grasslands today is to ensure an appropriate mowing and grazing regime (Kukk et al., 2004) .
Meadows can be legally protected by establishing protected areas. However, protected areas alone do not ensure that meadows will remain. Meadows need to be restored and maintained as well. Nowadays, the traditional use of meadows is not cost-effective and has to be arranged in both protected areas (e.g. Matsalu National Park) and outside. One of the most usual ways for doing this is applying for support for the maintenance or restoration of seminatural grasslands, which incurs a responsibility of the applicant to restore or maintain the grassland as required. Meadows on the state and nature protection organisations' lands are maintained also for nature protection purposes (Ibid.).
Heritage communities are maintained by mowing and/or grazing, and where necessary, the tree and shrub layers are thinned, branches fallen to the ground are gathered up and rocks are labelled. However, no chemicals are allowed in the heritage communities; they may not be pruned from the top; it is not allowed to plant introduced species, build roads there or in any other way damage the seminatural condition. Heritage communities are mown mostly once a year starting from July when the birds nesting season is over and many flowering plants finished blooming. It is important to use an appropriate method of mowing: to leave birds and animals an escape route (starting in centre or moving from edge to edge), and at the same time, grass may not be mown very short because this might have a negative effect on the diversity of vegetation. It is important not to leave hay lying on the ground too long but rake it together and carry away. As a rule, wooded, floodplain meadows and grassland on mineral soil are mown. On the other hand, wooded pastures, coastal and dry meadows and sometimes also marsh meadows are grazed. More suitable for grazing are small lowmaintenance breeds such as Estonian horse, bovine animals and sheep, the first of which are not suitable in habitats that are not tread resistant (Kukk et al. 2004, 103-106) .
Restoration and maintenance of heritage communities is a costly process and economically inexpedient. In order to protect heritage communities, support can be applied for their restoration and maintenance. Estonia as a European Union member state is in the scope of the common agricultural policy. Its aim is to ensure stability of the European Union internal market and income to agricultural producers, for the achievement of which many aid grants are paid. Both incomes and expenses of the common agricultural policy go through the general budget of the European Union (EL ühine põllumajanduspoliitika..., 2010). Measures of the common agricultural policy shall be implemented by the Estonian Agricultural Registers and Information Board (ARIB) (Euroopa Liidu ühise... §8).
In order to carry out the common agricultural policies, the Estonian Rural Development Plan 2007-2013 was prepared. The Development Plan seeks to contribute to increasing competitiveness of Estonian agriculture and forestry, improving the quality of life and environment in rural areas. In 2007-2013, Estonia could use 935 million euros to support agriculture, rural life and environmental development under the Development Plan (Eesti maaelu arengukava... 2012). 26.8 million euros from this were available for the maintenance support of seminatural habitats with the aim to preserve areas of high natural value and biological and landscape diversity (Eesti maaelu arengukava... 2012, 161). Table 1 provides the support payments by ARIB for the maintenance of seminatural grasslands in 2007-2012. A total of 22.9 million euros of support was paid out during these years from 26.8 million euros envisaged in the Estonian Rural Development Plan. The number of approved applicants has been increasing from year to year, which in 2011 and 2012 remained at the previous level. The area of seminatural grassland for the maintenance of which applications have been submitted has also been increasing. The area of wooded meadows for which maintenance support has been applied for has been steadily around 3% of total area indicated in applications. Source: ARIB Support for the maintenance of seminatural habitats can be applied for with regard to those habitats in the Natura 2000 area that have high natural value. Support for the maintenance of semi-natural habitats will not be paid for land with regard to which some other agricultural or nature protection support has been applied for. The support rate per hectare of wooded meadow is 238.07 euros a year and per hectare of other seminatural habitat 185.98 euros a year (Poolloodusliku koosluse hooldamise... §2, §3). The support rate for wooded meadows is higher since its maintenance requires a lot of manual labour and hence also the costs are higher.
Starting from the year of application, the applicant commits to maintain the seminatural grassland during five successive years, in compliance with the requirements such as frequency and time of mowing, grazing at sufficient stocking rate, prohibition of fertilisers, etc. Compliance with the requirements will be checked by the Environmental Board, ARIB and the Veterinary and Food Board (Poolloodusliku koosluse hooldamise... §3, §5, §7).
Indirectly related with the maintenance of seminatural grasslands is also support paid for grazing, since it enables to apply for support in areas that are not listed in the Natura 2000 network. Since the problem for Estonia is undergrazing rather than overgrazing, then grazing should be promoted (Eesti maaelu arengukava... 2012, 188-192) . Support for grazing can be applied from ARIB in the amount of 51-13 euros per cattle or horse annually, and 9.20 euros per goat or sheep (Loomade karjatamise toetuse... §2).
In addition to ARIB, support for the maintenance of seminatural grasslands is provided by the Environmental Board under the Ministry of the Environment. For the maintenance of wooded meadows that are not among the Natura 2000 areas, a nature conservation subsidy in the amount of 199 euros per hectare can be applied for, for the maintenance of other meadows 147 euros per hectare (Loodushoiutoetuse taotlemise... §2). Table 2 provides an overview of supports paid for the maintenance of seminatural habitats. Both, support for the maintenance of seminatural habitats and nature conservation subsidy enable to apply for a larger amount of money for the maintenance of wooded meadows because due to more complicated nature conditions and more abundant manual work, their maintenance is more costly compared to other meadows. The support rates for the maintenance of seminatural habitats are higher than the rates of nature conservation subsidy because these are aimed at the Natura 2000 areas and are therefore regarded as more valuable. The share of nature conservation subsidies paid by the Environmental Board however is extremely small: in 2012, nature conservation subsidies were paid out for the maintenance of 108 hectares of seminatural grasslands.
Non-market value of Estonian seminatural grasslands

Economic methods for determining the value of non-market goods
Seminatural grasslands represent an environmental good that is not traded in the market and therefore has no market value. Diversity of seminatural grasslands or wellbeing from enjoying the beauty of grasslands cannot be expressed in market prices. However, it is essential to determine the non-use value of environmental objects because this might be important in policy-making and financing, for example, establishing the support rates. The monetary value of environmental goods can be determined as a result of research where information is gathered regarding population's willingness to pay (WTP).
In general, there are three different ways to evaluate what people are willing to pay for non-market goods, including environmental goods (Abelson, 1996, 45) : 1) By studying the prices people pay for substitute goods on different markets; 2) By studying expenditures people make on getting the goods, for example, transportation cost, expenditure of time in money terms, etc.; 3) By asking people how much they are willing to pay for a non-market good.
The two first options are based on preferences of how people actually behave; but the third is based on preferences revealed by their contingent behaviour. The environmental goods valuation methods are often grouped into two: the revealed preferences and stated preferences based method of valuation. The revealed preferences methods are based on consumers' willingness to pay or willingness to accept in an artificial environment. The stated preferences methods are based on individuals' actual behaviour in a real environment. The choice of method depends on the type of non-market good for which the monetary value is to be found and the kind of data used for that (Abelson, 1996, 45) .
If the good for which monetary value is to be found is not tradable in the market, its value can be derived from the price of a tradable substitute good. For example, the value of well water not connected to the urban water supply system can be found through the tradable water price. Though the prices of substitute goods and services are a good source of information for identifying the willingness to pay, they are not sufficient to determine the value of non-market goods (Ibid.).
The stated preferences method is based on market prices of other goods in order to determine the value of non-market goods. For example, the value of a non-market good can be found through the costs incurred for consumption of this non-market good. These costs are indirect since such goods cannot be bought: for example, travel costs for the consumption of non-market goods. The travel costs method is used to derive the value of a non-market good through the cost of its consumption including, for instance, transport to the destination, entrance fees, opportunity costs of time. The travel costs method is used more frequently for determining the value of recreational areas (e.g. national parks). The method might be based on a survey conducted among actual or potential visitors of the recreational area (Hussen, 2000, 154-156) .
There are also other ways to measure the value of non-market goods with the help of costs. One option is through restoration costs. In that case, costs incurred for the restoration of the situation preceding the environmental damage are measured (Abelson, 1996, 72) . In this way, the costs incurred for the restoration of an overgrown seminatural grassland enable to find the value of this grassland. Costs incurred for the prevention of environmental damage also help find the value of a non-market good (Ibid., 72). In that case, costs incurred, for instance, for the maintenance of seminatural grasslands to avoid their disappearance and to preserve animal and plant species there are measured.
The seminatural grasslands can be used in alternative ways. If these areas were used, for example, as arable land, market prices of agricultural produce could be used to find the value of seminatural areas through the opportunity cost measurement. Valuation with the help of costs, however, does not take into account the value offered by the seminatural grassland itself, especially as regards its species diversity and aesthetic and historical value.
The vicinity of seminatural grassland might be a significant factor in the real estate price formation. The environmental impact on real estate is studied by the hedonic price method, which helps to calculate the value of non-market goods from their impact on the sale or rental prices of real estate. The location of real estate, the specific aspects of neighbourhood and environmental quality are investigated for that purpose (Abelson, 1996, 61-62) .
The stated preferences methods for determining the value of non-market goods are based on the impact of non-market goods, or absence of impact. In either case, the stated preferences based valuation method might not take into consideration all values of nonmarket goods. Often the actual value of objects is undervalued since this is not only incomes and costs expressed at current prices. The revealed preferences based valuation method is more comprehensive and takes into account, among other things, such values as aesthetic and historical value. Therefore, contingent valuation (CV) is the most appropriate method for determining the value of seminatural grasslands.
Determining the value of environmental goods with the contingent valuation method
The contingent valuation method is based on questionnaires designed to finding out population's willingness to pay for non-market goods. The questionnaire seeks to learn how much consumers are willing to pay for that their wellbeing would not deteriorate or how much should be compensated to consumers for loss in wellbeing (Pearce, Atkinson, 2006, 107) . Contingent valuation indicates that payments are hypothetical and the respondents need not donate any real money. Therefore, it is important to explain to the respondents that notwithstanding the contingency of payment, they should state their willingness to pay as truthfully as possible and taking into consideration their possibilities. Since non-market goods have no real market, this will be created artificially, by asking consumers' willingness to pay. The contingent valuation method uses all consumers for measuring the value of a non-market object: willingness to pay can be expressed by both actual and potential consumers of the object (Hanemann, 1994) .
The questionnaire helps to identify the respondents' attitudes toward the non-market object and their willingness to pay for preserving or compensation for not preserving that object. It is important how the questionnaire is designed. With open-ended questions no possible answers are suggested but the respondent is expected to write down his/her maximum willingness to pay for maintaining the object or minimum amount of money he/she is willing to accept to abandon it. With open-ended questions the respondent is not influenced by suggested values, however, in that case, unrealistic results should be eliminated (Baarsma, 2000, 53-60) . Open-ended questions have been used also to find out the willingness to pay for seminatural grasslands.
"Take-it-or-leave-it" questions can also be asked from respondents. In that case, consumers are asked whether they are willing to pay a certain amount for maintaining the survey object, whereas the price in each questionnaire is different and selected from among previously prepared price ranges. Another option is repeated questions, in the case of which consumers are expected to answer whether they are willing to pay a certain amount for maintaining the object. If a positive answer is given, the same question with a higher value is asked and so on until a negative answer is given (Handbook of.., 2005, 877-878).
In the payment card format, respondents are offered a card with a list of bids and are asked to choose one that they are willing to pay. In that case, the willingness to pay is more credible than with open-ended questions (presumes realistic multiple-choice answers); however, the respondents' choices are limited (Ibid.).
Contingent valuation is used mostly for environmental goods that are public goods. The method has been used for evaluating grasslands and recreational areas worldwide. In Italy, the recreational and nature conservation values of grasslands were investigated by introducing two scenarios: the current grassland and forest landscape, and hypothetical forest landscape without grasslands. The respondents were asked their annual willingness to pay for the project that would preserve grasslands. The results imply that most of the respondents approve of the project implementation and are willing to donate to the wellbeing of future generations (Marzetti et al., 2011) . In the Netherlands, the contingent valuation method was used to measure the value of paludified grasslands to decide how it would be most appropriate to finance their maintenance (Brouer et al., 1998) .
The contingent valuation method is the most preferred valuation methods of environmental goods, since it enables to measure the value the grassland will acquire due to its active users (people who go there for recreation, live in the vicinity, etc.), as well as passive users (people who are not directly in contact with the grassland but are still willing to pay for its maintenance). Hence, the contingent valuation method enables to more comprehensively determine the value of a grassland since it involves also consumers who are not using it. Additionally, the contingent valuation method takes into consideration the values of a seminatural grassland that other methods ignore. For example, willing to pay for a seminatural grassland are people who are not in any contact with the grassland but who still appreciate the historical value of the grassland. Just for these reasons, the contingent valuation method was used to study the willingness to pay of the Estonian adult population for the maintenance of Estonian seminatural grasslands. Willingness to pay enables to derive demand of the Estonian adult population for the maintenance of seminatural grasslands and to calculate the non-use value of seminatural grasslands.
Contingent valuation study in Estonia 3.2.1 Methodology
A contingent valuation survey was conducted to find out the willingness to pay of the Estonian adult population for the maintenance of seminatural grasslands and demand for them. For that purpose, a questionnaire was designed, where a random sample was asked to answer the questions that show the respondents' attitudes toward seminatural grasslands and estimate how much they are willing to pay annually for the maintenance of seminatural grasslands. Based on the answers, a demand curve of the Estonian adult population for grasslands was drawn up and total demand was calculated.
In addition to the questionnaire, the respondents had to indicate their sociometric data, which were used in regression analysis to identify which data influence the attitude toward seminatural grasslands and the willingness to pay for their maintenance. The econometric package Gretl was used for regression analysis. Indicators at the significance level of 5% were considered statistically significant, meaning that with 95% of probability the effect of the indicator on the answer was not accidental. In tables with results of regression analysis in this subchapter, the statistically significant variables are labelled with two (significance level 5%) or three asterisks (significance level 1%). One asterisk denotes the variables that are statistically significant at the level of 10%.
1078 people answered the questionnaire. The final sample contained all those 1061 respondents who had filled in all sociometric data (gender, education, age, income) . Based on the sample, total demand of Estonian adult population for the maintenance of seminatural grasslands was derived.
The answers were analysed according to sociometric indicators of the respondents. The distribution of the respondents by gender, age, education and income is represented in Table 3 . Data of Statistics Estonia on the Estonian adult population are also included.
In general, the distribution of the respondents according to sociometric indicators was satisfactory. Men accounted for 41% and women 59% of all respondents, whereas in total adult population men accounted for 45% and women 55%. The biggest difference from total Estonian population was in education, where 40% of the respondents had higher education (28% in the case of total population). Higher education includes professional higher education, bachelor's, master's and doctoral degrees. According to income level, respondents earning 601-770 euros per month accounted for the biggest proportion of the respondents.
The questionnaire contained four questions preceded by a short explanation of the matter of seminatural grasslands and an overview of the floodplain, coastal and wooded meadows. The questionnaire also mentioned the need to maintain grasslands to avoid their overgrowing and disappearance of habitats' species diversity. The following questions were asked: 1. Have you heard over the radio, TV or press anything about seminatural habitats? 2. Do you agree that Estonian seminatural habitats (floodplain meadows, coastal meadows, wooded meadows) are worth maintaining? 3. How do you rank the Estonian seminatural habitats (floodplain meadows, coastal meadows, wooded meadows) in order of importance? 4. If you agree that Estonian seminatural habitats should be maintained, then what is the amount of money you would donate annually for that purpose? The second and third questions seek to find out the respondents'' attitude toward seminatural habitats; the fourth question contributes to calculating the respondents' willingness to pay for the maintenance of habitats and deriving a demand curve of Estonian adult population for the habitats.
Estonian adult population's willingness to pay for the maintenance of seminatural grasslands
The fourth or last question asked from the respondents how much they would agree to pay annually for the maintenance of seminatural habitats. They were asked to state their willingness to pay as precisely as possible and considering their possibilities, notwithstanding that it is a hypothetical payment. The questionnaires with unreasonably high willingness to pay were removed from the sample and the missing willingness to pay was replaced by zero since in that case the respondent probably did not want to pay for the maintenance of seminatural grasslands.
72% of the respondents referred to positive willingness to pay, whereas 28% of the respondents were not willing to pay for the maintenance of seminatural grasslands. To examine the impact of sociometric data on the payment decisions, regression analysis was conducted where payment decision was a dependent variable, i.e. whether the respondent was willing to pay a bigger sum than zero for the maintenance of seminatural grasslands, or his/her willingness to pay was zero. The results of regression analysis are described in Table 4 . Table 4 shows that the statistically significant variables (significance level 5%) in the payment decision are gender and education. Surprisingly, income level does no influence the payment decision. When a respondent values seminatural grasslands and earns low income, he/she probably is willing to donate even a very small sum for their maintenance.
78% of women mentioned positive willingness to pay and 22% of female respondents were not willing to pay for the maintenance of seminatural grasslands. 63% of male respondents stated positive willingness to pay and 37% of men said their willingness to pay was zero. Hence, female respondents are more willing to pay for the maintenance of seminatural grasslands.
Respondents' education is another factor that has effect on the decision-making between payment and nonpayment for the maintenance of seminatural grasslands. Respondents with low educational level made a positive payment decision more rarely than people with higher educational level. Figure 2 demonstrates that the higher the educational level, the more respondents are willing to pay for the maintenance of seminatural grasslands. Among the respondents with primary or basic education, 53% are willing to donate for the maintenance of seminatural grasslands, among people with higher education this percentage is as high as 80. Next, the authors studied the dependence of the payment decision on the first question of the questionnaire. The first question inquired whether people have heard over the radio, TV or press anything about seminatural habitats. 56% of the respondents had heard about seminatural grasslands in the media. As given in Table 5 , this is not a statistically significant variable in the payment decision making (significance level 5%). Hence, it is of no significance for the payment decision whether person has heard anything about grasslands and their condition in the media. The second question in the questionnaire inquired whether people agree that seminatural grasslands are worth maintaining. 81% of the respondents agreed. The regression analysis results in Table 5 demonstrate that answer to the second question is a significant variable in the payment decision making. 80% of those who agreed were also willing to pay for the maintenance of seminatural grasslands. Surprisingly, 18% of those who believed grasslands are not worth preservation were also willing to pay, mostly a very small sum indeed.
While the payment decision means choosing between two options (to pay or not to pay), the willingness to pay means whether and how much to pay. Hence, the results of investigating the impact of sociometric data on willingness to pay may be different. Average willingness to pay according to sociometric indicators is presented in Table 6 .
Average willingness to pay for the maintenance of seminatural grasslands is 17.3 euros per respondent. Table  6 shows that female respondents have higher willingness to pay; according to education, people with higher education are more willing to pay; and according to age, 40-59 year old people are willing to pay the most. Additionally, the higher the income, the higher the willingness to pay.
The following regression model was built to test the impact of respondents' gender, education, age and income on willingness to pay:
where: G -gender (fictive variable, 1= male, 2= female) age -age (7 age groups starting from youngest) edu -educational level (4 levels starting from lower) inc -income (8 levels starting from lower)
-error term The results of regression analysis are presented in Table 7 , according to which the statistically significant variables at the significance level of 5% are income, gender and education. Women's average willingness to pay is 8.5% higher than the average willingness to pay of men.
Respondents' monthly disposable income has a strong impact on the willingness to pay. This is demonstrated in Figure 3 . People earning less than 150 euros are willing to pay for the maintenance of seminatural grasslands on average 11 euros, people earning 601-705 euros would pay on average 19 euros and people earning more than 1300 euros even 28 euros on average. Contrary to the payment decision, influence of the media on willingness to pay is considerable. The average willingness to pay of those respondents who had heard something about grasslands from the media is 21.5 euros, which is 24% higher than the average willingness to pay of all respondents. Those respondents who had not heard anything about grasslands through the media were willing to pay 11.9 euros for the maintenance of seminatural grasslands, which is 31% smaller than the average willingness to pay of all respondents. Table 8 demonstrates that the answer given to question two is also statistically significant, or those who answered that seminatural grasslands are worth maintaining are also willing to pay more for them. The average willingness to pay is 19.9 euros a year, which is 15% higher than the average willingness to pay of all respondents. Those who think the seminatural grasslands are not worth preservation are still willing to donate annually an average of 2.5 euros, which is 86% smaller than the average willingness to pay of all respondents. Those respondents who could not say whether seminatural grasslands are worth preserving or not are willing to support their maintenance with an average of 8 euros per year.
The willingness to pay for the maintenance of seminatural grasslands survey revealed that 72% of the respondents stated positive willingness to pay in the questionnaire. The average willingness to pay for the maintenance of seminatural grasslands is 17.3 euros per respondent. The sociometric indicators of the respondents that most influence the willingness to pay are income, gender and education.
Demand of Estonian adult population for seminatural grasslands
The aggregate demand curve of Estonian adult population has been derived from the respondents' willingness to pay, which has been extrapolated to the Estonian adult population. The easiest way to find overall demand is to multiply the respondents' average willingness to pay, which is 17.3 euros, by the number of Estonian adult population. Such approach, however, is not the most perfect and might under-or overvalue overall demand. To get credible results, the aggregate demand curve is derived.
An exponential model with the following equation is used to find the aggregate willingness to pay: 
The demand curve received using the above equation is presented in Figure 4 where the vertical axis represents the willingness to pay (WTP) in euro, and the horizontal axis the Estonian adult population (thousands) who are willing to pay that much. 1  42  83  124  165  206  247  288  329  370  411  452  493  534  575  616  657  698  739 EUR Estonian adult population, thousands has been calculated through the consumer surplus, which in the figure is depicted by the area under the demand curve. This area represents the wellbeing of Estonian adult population they get when "consuming" seminatural grasslands.
The definite integral equation was used to calculate the consumer surplus (CS):
where x 1 =0 and x 2 denote the number of population with positive willingness to pay.
Replacing parameter values α and β in the equation, we can calculate the consumer surplus of Estonian adult population:
89,544 17.9 0,005
Annual demand of Estonian adult population for seminatural grasslands as environmental goods is 17.9 million euros. Consequently, the non-use value of seminatural grasslands in money terms is 17.9 million euros a year.
Conclusions
The contingent valuation survey conducted among Estonian adult population with the aim to identify demand for seminatural grasslands received 1,078 responses. The final sample contained 1,061 people, those who had filled in their sociometric data.
72% of the respondents reported positive willingness to pay, i.e. they were willing to donate a larger sum than zero, whereas 28% of the respondents were not willing to donate for the maintenance of seminatural grasslands. The statistically significant variables in the payment decision making (to pay or not to pay) were gender and education. Surprisingly, income does not affect the payment decision.
The average willingness to pay for the maintenance of seminatural grasslands is 17.3 euros per respondent. The willingness to pay is influenced most by respondents' income, gender and education. The higher the income, the higher the willingness to pay: people earning less than 150 euros (disposable income) are willing to donate for the maintenance of seminatural grasslands on average 11 euros, people earning 601-705 euros are ready to pay on average 19 euros, and those earning more than 1300 euros on average as much as 28 euros. Females have higher willingness to pay: it is 3.5 percent higher than average and 8.5 percent (or 3.8 euros) higher than that of males. According to the educational level, people with higher education are willing to pay more: even 22% or 3.8 euros more than average.
An interesting fact is the effect of media on payment decisions and willingness to pay rate. 56% of the respondents had heard something about seminatural grasslands from media, whereas this has no particular effect of their payment decision. However, the media has notably influenced the size of donations. The average willingness to pay of such respondents who had heard something about grasslands from media is 21.5 euros, whereas the willingness to pay of other respondents was nearly two times smaller (11.9 euros). Hence, it is important to discuss the topic of seminatural grasslands in the media since this would increase awareness of people about the value of grasslands. This is evidenced by the higher willingness to pay of those respondents who had heard something about seminatural grasslands from media.
Demand of Estonian adult population for seminatural grasslands is derived based on the aggregate demand curve. The demand curve enables to calculate consumer surplus, which shows wellbeing of Estonian adult population they receive when "consuming" seminatural grasslands. By calculating the consumer surplus, annual demand of Estonian adult population for the maintenance of seminatural grasslands was figured out, which is 17.9 million euros. This can be interpreted as the non-use value of seminatural grasslands.
Based on the average maintenance cost of a grassland on mineral soil, floodplain, coastal and wooded meadow, which is 131 euros per hectare, for 17.9 million euros annually we can maintain approximately 136,640 hectares of seminatural grasslands. This would satisfy demand of Estonian adult population. According to ARIB, support for the maintenance of seminatural grasslands was applied for with regard to Eesti poollooduslike rohumaade levik, väärtus ja kaitse Euroopa Liidu Loodusdirektiivi järgseid poollooduslikke alasid on Eestis kokku hinnanguliselt 130 000 hektarit. Kõige rohkem on pärandkooslusi loendatud Läänemaal ja Saaremaal, mõlemas maakonnas umbes 24000-26000 hektarit. Kõige vähem on neid alasid Järvamaal, Ida-Virumaal ja Põlvamaal, kus pärandkoosluste pindala jääb alla 2000 hektari. Kõige suurema pindalaga on Eestis lamminiidud, mida on pärand-koosluste kaitse ühingu andmebaasi, Natura andmebaasi ja eksperthinnangu alusel kokku umbes 20 000 hektarit, millest kõrget väärtust omavad 80%. Lamminiitudele järgnevad levikult rannaniidud 18 000 hektariga, millest 70% loetakse kõrge väärtusega niitudeks. 15 000 hektarit leidub Eestis looniite ehk alvareid ning neist väärtuslikeks loetakse 70%. Kõige paremini arvele võetud kooslused on puisniidud, samas leidub neid Eestis umbes 8 000 hektarit (Kukk et al., 2003) . Nende väärtus on aga vaieldav, kuna arvatavasti on suur osa pakutud pindalast tegelikkuses üsna kinnikasvanud (Paal, 1998 (Paal, , 1040 (Kukk et al., 2004) . Pärandkoosluste taastamine ja hooldamine on kulukas protsess ning majanduslikult ebaotstarbekas. Et aga pärandkooslusi kaitsta, on võimalik nende taastamiseks ja hooldamiseks taotleda toetusi. Euroopa Liidu liikmesriigina kuulub Eesti ühise põllumajanduspoliitika rakendusalasse. Selle eesmärk on tagada Euroopa Liidu siseturu stabiilsus ja põllumajandustootja sissetulek, mille saavutamiseks makstakse mitmeid toetusi. Nii ühise põllumajanduspoliitika tulud kui ka kulud liiguvad läbi Euroopa Liidu ühise eelarve (Ühise põllumajanduspoliitika... 2010). Ühise põllumajanduspoliitika abinõusid rakendab Eestis Põllumajanduse Registrite ja Informatsiooni Amet (PRIA) (Euroopa Liidu ühise... §8). Lisaks PRIA-le jagab poollooduslike rohumaade hooldamiseks toetusi ka Keskkonnaministeeriumi haldusalas tegutsev Keskkonnaamet.
Eesti elanikkonna maksevalmidus poollooduslike rohumaades säilitamiseks
Poollooduslike rohumaade näol on tegemist keskkonnakaubaga, millega turul ei kaubelda ning millel seega puudub ka turuväärtus. Poollooduslike rohumaade liigirikkust või heaolu, mida saadakse rohumaade ilu nautides, ei saa turuhindades väljendada. Keskkonnakaupadele on rahalist väärtust võimalik leida läbi uuringute, mille kaudu kogutakse andmed inimeste maksevalmiduse (WTP -willingness to pay) väljaselgitamiseks. Sellist lähenemist nimetatakse tingliku hindamise meetodiks (ingl. K. contingent valuation method). hindamise meetod kasutab küsimustikku, mille abil selgitatakse välja inimeste maksevalmidus turuvälise kauba eest. Küsitluse eesmärk on teada saada, palju tarbijad on valmis maksma, et nende heaolu ei halveneks või palju
